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REPORT ON IRRIGATION IN THE BONDI STATE. 


1. The Bundi State is bounded on the North by Jaipur and Tonk ; on 

the South and East by Kotnh ; and on Iho West by Mower. j 

2. It lias an ar ea of 2.220 square mil es, the greatest length from the 
North East to South West corner is about 71 miles, and greatest breadth 
from North West to the South East corner about 47 miles. 

3. The State is divided into almost 2 equal portions b y a range of 
hills, — the Arnycllis, .vhich run from North East to South West throughout 
itsTength. Tn the centre of this £nugc, on the South side, is the city of 
Bundi 

North of tlmse hills, the North West portion of the State consists for 
the greater part-oChills amhrocky ground, formed of slate shale, which extend 
along the North border to the East into the Jaipur State ; but the rema in- 
dor is all good culturable land, a large proportion being “mnl” or black soil. 

To the South of* the Aravellis, all along the West border, there is a 
high rocky ridge,— a prolongation of the Sand stone ridge of Western 
Kotnh, — which slopes from West to East, and gradually merges into a plain, 
stretching away to the East, of black soil on which wheat and barley are 
largely produced ; the land is however very broken and full of small ravines 
near the Rivers which How through it. 

4. Chamhal axi) Ban.vas. — T he Chumbal River forms the boundary 

bet ween Bund i a nd Kolnhon tl icjSo uth nn dJFla^pt^ ins cr osses a 

smaij^uti yhlg"p)^^ on the Jaipur border on the North ; 

hut the Mej is the chief River in the Slate itseTH 

Mi:j Rivr.it. — The Mci rb cs4nAlcwnr, nud after flowing nearly due 
North for 15 miles in that Slate enters Northern Bundi on the West, 
crossing the State for 2 miles and then for another G forming the West 
boundary between Mower and Bundi ; after which, for the rest of its course 
of about 05 miles, it i so ntiro ly a Bundi Jtiycr, 

The River flows first for 23 miles in a North East direction to Dablnna, 
when it turns nearly due East for 15 miles to Gudha, where turning due 
South, after a mile it enters the Northern Range of the Aravellis, and 
passing through these for G miles, emerges on the South of the Range at the 
Klmtkar Gorge, where the hills are only about 500 feel apart. 

The River then turns in a North East direction parallel to the 
Aravellis, and after a winding course of about another 50 miles finally joins 
the left bank of the Cliambal at the South East corner of the State. 

Buukua Nullah— On the North of the Aravellis the Mej is joined by 
numerous tributaries, the most important being (a) tho'fftTukea Nullah, 
which rises in the bITIs near Satar^ West of Bundi, and Hills mto"The _ Right 
bank of the Mej after a North East- course of 20 miles, atBaragaon ; (b) the 
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Land Cultur- 
ablc and 
Cultivated. 


I 


Population. 


Bajaen River which joins the Left bank about 8 miles above Gudha; and 
(c ) at this place where the Mej enters the Aravellis it is also joined 
by a nullah which rises in the East, near Karwan, and flowing from North 
East to South West, with its tributarie.ylrains the North East portion of 
.the State. 

Bajaen River. — Tho JBajnen is the chief tribu tary of the Mej in North- 
ern Bundi, and rising in Mewarjust beyond the North WestTjorder of the 
Bundi State, flows first in a North East direction for 17 miles, when it takes 
a turn to the South East, and after another 5 miles at Sarshod it is joined 
on the left bank by the Jhonpri Nullah and on the Right by the QargauL 
It continues its course in a South East direction and joins the Mej 9 
miles lower down, and with its tributaries it drains an Aren of about 180 
square miles. ,-t 

Sj/iai. G jiora Pichar. AND Tai Nui.t.ah s. — South of the Aravellis the 
many streams which rise in the hilly plateau on the west border of the 
State, flow in a North East direction and eventually form the Sukli, 
Ghora Pichar, and Tai Nullahs. 

Rluai._ Hiver,. — Theyo thWfc unite at Singhnodn, about 8 miles South 
East of Bundi city, and from this point the River, which is now called the 
Rural, continues to flow in a North East direction, twisting .about for 18 
miles, till it joins the Right bank of the Mej 12 miles below Khatknr. 

From this point the Mej carries away practically the whole drainage ot 
the Bundi State into the Chambnl. 

It is worth noting that the flow of the Rivers in both the North and 
South portion of the State is towards and not away from the central range 
of hills dividing the State. • 

. 5. Only about of the whole State is culturnble the remainder being 

. hilly and rocky. 

Of the culturnble land, in normal years, 


Area evil! rated Uncultivated. 

Bighn r Bigha 

Khalsa . . . 4,67,000 67,000 

Jaghir . . . 2,33,000 33,000 

7,00,000 - 100,000 


/ Of the cultivated Area only about 1,00,000 Bighas are irrigated, the 
remainder producing excellent crops in normal years in the black soil, with- 
out irrigation. The average crop ill “Mai” land for “wheat” and “barley” 
is said to be about 4 rnnunds per acre when unirrigated ; but as much as 1 8 
maunds is realized when irrigated. 

6, The Population in 1891 was 295,675, and in 1901 only 171,227, 
or a loss of 42 per cent, due to the famine, and cholera and fever which 
followed. 


(*2],’ Biglms make 1 Acib in Bundi.) 
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7 . There are in all 930 villages in the State, of which G34 are IClialsa \ 

and 290 Jaghir. 

» 

8. The average Rainfall for the last 10 years is 21-J- inches. j 

9 . The average land Re venue s— nho ut Rs.5, 00,000. In the Famine 
year it was only only Rs. 2,00,000, of which ]£- lacs were realized from 
Irrigated land. The revenue is paid in cash,, and not in kind, and the 
average for unirrigated land is Rs.2-!0-0 per acre, and for irrigated 
Ss.5-14-0 per aero 

10. Weirs. — There are some 22 weirs built across Rivers to hold up A 
water which is raised by “ Odis ” to irrigate the land on either side. (J 

These weirs also increase percolation to the wells near. 

Good examples of these submerged weirs were inspected at Burda, 
Namano, and Karjano near Silor in the South West portion of the State, 
and this system might be extended with advantage all over the State as 
Roelc crossings to the Rivers abound where weirs could cheaply be built. 

Taxes. — Of Tanks there are said t o he 103, but of these the only large 
ones are (l) the Jnit Sngnr and (2) Naulakh a at Bundi itself, which form the 
water supply of the city and are not used for irrigation: (3) the Phulsngar, 
about 3 miles North of the city, on the blind of which Is a small PalaceT'a' 
favourite Residence of H.H. the Maharaja. 


A portion of the bed of tin's Tank is cultivated, but beyond irrigating 
the gardens round the Palace no use is made of the wator of this lake. 


(4) The Hiiidol i La ke, formed by a bund between low hills, on which 
an old Palace stands, is one of the most picturesque places in Rajputana. 
It was bui lt about 4 Od years ag o. The water spreads back amongst the 
hills for about 1 square mile'; the Nullah has here a catchme nt of about 18 
squai'e miles, and the Lake a capacity of about 90m. eft. 


‘All the culturable land for 1 mile below, up to the hill by Aklor, is 
irrigated from the Lake, and cultivation is also carried out on the margin of 
the bed as the water recedes. 


In the Famine this Lake never quite dried up, and was of great pro- 
tective value. v 
\ 

(5) The Dn gnri Lake is the largest in Bundi, with a catchment of 35 
scpiare-4ailcs and a capacity of about 100m7~eftr-- It was b uilt in S. ifsT'or' 
400^yeiws-ago. 

* It is also most picturesquely situated amongst hills, and tho artificial 
bund forming tho lake is comparatively short in length. It is a very old 
Dam ; but the lake and village belong to a Jagirdar, so bring no direct 
Revenue to the State. About 1500 Bighns of land below the Dam are 
irrigated from the Lake down to Bum village. 


(G) At Naimva there are 2 Tanks, said to have been built in the time 
of Akbar, which arc used for irrigation. 


(7) Also 2 miles East of Naimva at Khanpur there is a good Irriga- 
tion tank. 


Villnges. 


Average 

Rainfall. 

Average Land 
Revenue. 


Means of 
Irrigation. 
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(8) At Pagara (Jagir) in tlie North west corner of the State, a 
Masonry weir has been built across a gorge in the hills, which lias all silted 
up above to within a few feet of the top of the weir. 

The bed for b a mile back produces excellent Rabi Crops by this satu- 
ration, and above that again for 1 mile land is irrigated from wells. 

(9) At Dehi a tank was constructed for Irrigation about 30 years ago 
but is now lying breached (see para 3 1 (d) ). 

The remaining 90 odd tanks are only village tanks, useful lor drinking 
purposes, and many of these are said to be breached and out of repair. 

11. Of wells there are said to be nearly 1 0.000 in the S tate, the 
maj ority _of_wbit»b nre f iknteha,” and practically-all-tfa lirrigation at p resent 
is from wells. The average cost of a pucca well is stated to be Rs. 400 ; the 
average depth of water 40 ft. below surface, and about 5 Bighas are irrigated 
fronTeireh well"(T'charas) on an average. 

12. It was noted above that only 4th of the whole cultivated area in 
the State is irrigated, the remainder, consisting of black soil (Mai), produc- 
ing in normal years of rainfall excellent crops without any labour and trouble, 
probably more than is sufficient for the requirements of the population. 

It is probably for this reason that nothing has been done to develop 
Irrigation, as it has not been considered worth while to investigate for Irri- 
gation works, nor to expend money on improving the crop production, and 
to protect the State against Famine by the construction of Storage Tanks 
and Irrigation works. 

If the people could be taught to be provident and to save in good years 
to enable them to tide over a year of scarcity, it would doubtless be un- 
necessary to think of protective works with soil of this description. 

But the figures of the census show how terrible was the loss of life in 
the State during the last Famine, and how unprotected the State is when 
such a calamity occurs. 

And yet the State is admirably situated, as will be shown later, for the 
construction of large Irrigation works ; in fact the greater part of the cul- 
turable land can be commanded. 

r " The water is there, and sites for impounding it ; extra cultivators are 
wanted, but if grants of land were given on easy terms at first, these, no 
doubt, could be obtained. 

“ Mai ” land which is manured and irrigated produces from 3 to 4 times 
the crop on similar land unirrigated ; looking ahead, when in a few years 
Bundi will be connected by rail with Bombay, Karachi, and Delhi, there 
would appear to be a great future for the State with its large wheat and 
cotton producing area, if the water which at present runs to waste is stored 
and made use of for its benefit. 

In addition to the protection afforded by the construction of these works, 
the Revenue of the State would be very largely increased, and if the State 
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cannot provide the funds required at present, it is worth considering whether 
it would not bo wise to obtain money on loan for their construction. 

13. Amongst the projects noted as worth Investigation, in the Report 
laid before the Indian Irrigation Commission, were : — 

{ft) The construction of a Dam across the Khatkar Gorge where 
the Mej emerges from the Aravellis passing through 
Rocky hills, about 500 ft. apart. * (Site A, see Index 
Map). 

(b) The Chambal Canal Project from Gamueh G miles IjcIoav 
Kotah city. (Site B). 

14. The Mej river has an uninterccptcd catchment of 800 S. miles at 
the Khatkar Gorge so that we can calculate on being able to Store 
4010m. eft., allowing 10 per cent, of the rain fall as available. 

From surveys taken it was found that a Dam 90 ft. in height would* be 
required to irrigate the land below, and even then only the top 1 0 ft. could 
have been used, as the river runs between very high banks, and at this 
height, from contours taken, the water spread in the lake formed would 
be nearly 1 4 S. miles, and the capacity nearly 1 1 750m. eft., so that there is 
no possibility of the lake filling to the level required. 

The Dam across the Gorge would have to bo of masonry forming a 
weir, as there i* no other gap in the hill for an escape : and this height 
would make the proposal impossible. 

Nor could any site for head works of a canal be found lower down, to 
which the water stored at Khatkar could bo let down— a smaller lake and 
lower Dam being constructed at Khatkar— ns the river continues to How in 
very deep banks and the country an either side is hole full of Ravines, and 
most unsuitable for our requirements. 

It might have been possible to make a Storage Reservoir at the en- 
trance to the Gorge on the other side of the hills, above Ramgurh Palace, 
but the Irrigation channels would have to contour round the hills for nearly 
10 miles before they could bo brought into use, and the cost of such an 
arrangement would be prohibitive. The Consulting Engineer inspected the 
Khatkar Gorge, and decided that nothing could be done here and the pro- 
posal should be abandoned. 

(See Note by Consulting Engineer for Irrigation— Appendix I.) 

15. At Gamacli, G miles below Kotah city (Site B), there is a good 
Rock crossing to the River Chambal, suitable for the construction of a weir, 
and it was hoped that water could bo held up here and be taken away on 
the left Bank by a canal past Patnnontolhe water shed between the Chambal 
and the Mej, to irrigate the great area of wheat land, 3*2 miles in length, 
lying between. From levels taken, the fall of the River between Kotah 
and Gamueh is only 3 ft., and if the water at Kotah was raised 10 f’t. the 
maximum possible, — and I understand there is a proposal for carrying this 
out, when the Railway Bridge is constructed across the Chambal between 


Khatkar 

Project. 


Clianiba 
Canal Pro] 



Method pro- 
posed tor 
Irrigation 
In Bundi. 


Burda Pro- 
tect on Tal 
River. 
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Kotnli and Gninnch — the weir can onlj’ he 13 ft. above the bed of River 
at Garnach, and the canal bed, which would be Fay 4 ft. below top of weir, 
would start in 52 ft. of cutting. 

Prom levels taken, the fill of the country along the line of the canal 
averages only 3 ft. per mile, and consequently in the 32 miles in which the 
canal would run in the Bundi State, supposing the canal to have a fall of 
only 1 ft. per mile, we should not reach the surface for 2(5 miles, which 
would be of no use. 

It might bo possible to take a supply cut starting at a higher level 
simply to take off a portion of the flood water of the River, and store it 
elsewhere, without constructing a weir across the River at all, but this would 
be uncertain, and the cost would he very great. 

The Garnach site is the only possible one for the Head works, as above 
Kotah the nature of the country, which is a high plateau consisting of 
Rock, would prevent any canal being cut. The idea must consequently be 
given up, ns not feasible. The Consulting Engineer who inspected the 
River at Garnach and also above Kotnli agrees in this.. 

(See Note by Consulting Engineer for Irrigation— Appendix II.) 

16. The method of dealing with Bundi for Irrigation is however 
comparatively simple. 

In the Southern portion of the State n number of Nullahs, all rising in the 
hills to the west, pass along in an easterly direction through the Snndstone 
plateau till they combine near its edge to form the Tai, Ghorn-Piclmr, 
and Sukli Nullahs, which then cut their way through the alluvial soil of the 
plains in deep hanks, with tortuous courses and small ravines 011 either side, 
until they too unite to form tholvnral, which eventually joins the Moj. 

What is required is to find sites for damming these rivers at the edge of 
the Sandstone plateau, while they arc under control, where the catchment 
is suitable for a large percentage of run off, and where the rich culturnblc 
land of the plains below is commanded. 

17. Starting on the South West of tho Shite the first site for carrying 
out this proposal is at Burda (Site No. 1.) 

Seven Nullahs with their tributaries have united to form 2 streams, - 
and those two have joined about ^ of a mile above tho Site selected for the 
Dam, at which point tho Tai River has cut its way through the Sandstone 
forming tho bed, and is about 700 ft. across from bank to bank, and 30 ft. 
deep. 

This was one of the Projects suggested to the Irrigation Commission 
as worth investigation ; and detailed Estimates were prepared nnd plans 
partly worked out, but pending its inspection by tho Consulting Engineer 
the Estimate and completion of the plans was deferred. 

The Consulting Engineer inspected the site on the 15th February, 1904, 
and approved of the Project, which will now therefore be completed. The 
line for the Dam, which was originally taken straight across the River, was 
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changed to follow the lino of good sound Hock throughout, giving a greater 
length, which is valuable, as the Dam will be of masonry throughout, forming 
a weir: The Dam will now be in the form of an Arch. 

* f i 

The catchment area is 124 square miles, consisting of rock, or about a 
foot of earth covering rock, with a good fall to the basin of the Tank, so 
that a good percentage of run off, quite 15 per cent., may be anticipated. 

With this we may estimate on 942m. eft. of water as available for 
Irrigation. 

The top of the Dam, which will be a weir, will be made 30 foot above 
the River bed, and will bo 1 500 ft. in length, sufficient to pass the maximum 
discharge on the catchment of 30525 eft. per second with 4j- feet depth. 
This flood water will spill over on either side the weir, as there is good rock, 
and find its way back into the river, which has a rapid fall of 25 ft. down to 
the plain to be irrigated, a mile away. The sluices will be made on each 
sirle whero about 1 0 ft. of rock cutting has to be carried out to make the bed 
level of sluice the same as that of the River bed, and the banks will be 
cut away in front. 

On the down stream side to form the Irrigation channel a masonry re- 
taining wall will ho built on the rock}’’ slope with a gradient of” ft. per mile 
for the first 2 miles, and after that falls will have to bo provided, as the 
gradient becomes steeper, till the plains are reached. 

The irrigation will be chiefly on the Right bank and the channel has 
been set out and surveyed accurately as far as Kntorda village, n distance of 
4 miles ; from here flying levels have been taken, and the canal will pass 
along the water-shed by the villages of Pitnmpurn, Bobatpura, Deit, and 
Gurli (See Index Map) and can he extended if necessary towards Anetha 
if there is water available. On the Left bank the channel has been set out 
with a fall of 2 ft. per mile for the first mile and then with a steeper gra- 
dient till the plains near Ghagos are reached, and from hero it can be extend- 
ed to Chitapura and down the water shed to Lilora. 

The objections to the project are that 

(a) It will submerge the village of Burda and. .3.f.4- Acres of 

> ' cultivated land with 20 wells. 

(b) Also.. BiSL. Acres and 10 wells of the villago of Murari ; and 

this villago too will bo on the edge of the flood water and 
will have to be removed. 

(c) The land to bo irrigated is “ null ” land, and as noted above 

produces sufficient crops for present requirements in nor- 
mal years without Irrigation. 

The advantages of the Scheme are : — 

(a) Protection against Famine. 

i 

( b ) The water stored will ho sufficient to irrigate 9500 Acres, 

nearly 12 square miles, which area should produce nearly 
four times the quantity it produces at present, or about 
12 maunds more per acre. 
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If you allow Rs. 5 per Aero, supposing nil the land for which there is 



pJSjwt on 18. The next River, the Ghorn Pichnr. it is proposed to bund between 

<5h Nuiinli Chlir ^ ie Haripura and Kcsharpura villages (Site No. 2.) 

All tho tributary Nullahs have joined just above the site selected, wheic 
there is a natural ridge of high ground 3 miles in length running across from 
the hills nn tho right to those on the left, and tho River has cut its way 
through the Ridge in deep hanks. 185 ft. in width, a hole having been 
scoured out, tho bottom being 80 ft. below the top of the hanks. 


The Dam would start from tho hills on tho right hank, crossing a tri- 
butary Nullah, — across which the weir would he constructed — to Ke.-arpura 
village, then crossing the River to llavipura the Dam would follow the 
Ridge until the Rocky Hills west of Laen are reached. 

The Dam would be 3 miles in length, but except for the portion across 
the River, would be only 10 ft. in height, as the Ridge forms a natural 
bund. 


The Consulting Engineer approved of the site, and in accordance with 
his advice the Dam will be entirely of earthwork, the portion across tho 
River being about 20 ft. in width at lop, with front slopes 4 to 1 and rear 
slope 3 to I. The catchment area is hard to define as two of the largo 
nullahs divide and flow partly iutotlio Ghorn -Pichnr N ullah catchment and 
* partly into that of the Sukli River. There are 4 J miles of catchment, tho 
water of which will all pass to tho site, and 92 miles of which a portion, sav 
will he received : hut it will lie pos-ihlu to construct weirs with sluices at 
the dividing points ami divert practically all this water, or as much as is 
required, into the proposed Tank. If we assume that of the water of this 
92 S. miles will in any case pass to Haripura, allowing 15 per cent, of the 
average Rainfall as available we shall have 7G0m. eft. of water to store. 

It is proposed to make the weir level 45 ft. above River bed at the site, 
viz., about the level of the ridge on which the bund will ho formed, and the 
top of the Dam will he 1 0 ft. above this. At this level the Tank will have 
a capacity of about 390m. eft., so should easily fill. The weir will he 850 ft. 
long, to discharge tho maximum flood with a 5 ft. head. This allows for the 
whole catchment area of 44 + 92 miles. 

The high sluice will bo made at the lowest part of tho ridge on tho 
East of Haripura, with lied level at R.L. 1 90, and there will he about 1 mile 
of cutting before the Irrigation channel reaches the surface . after which all 
the land below as far ns Baorikhcra village can be irrigated, or about 2 
square miles will he commanded. 

The low sluice will have its lied level at R.L. ISO atul will he built to 
the East of Haripura, between that villago and the River, and the water 
will pass by a cut into the River itself from which it will flow down to the 
existing Weir at Nainano. This Weir will he raised, the crest being made 
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up to R. L. 180, micl the Irrigation channel will be taken from it off on to 
the Left bank, starting with bed level R. L. J 77, till it joins the canal which 
started from tho high level sluice, near Baorikhcra, and this will then be 
extended on the watershed, between the Ghora-Pichar and Sukli Nullahs, 
by Godagnl village ns far as required (See Index map). 

The Tank will hold 33tfm. eft., but below R. L. 180 the water cannot lie 
used for Irrigation, so^OOm. eft. will he available, sufficient forSOOO acres. 
If the whole of this is taken up, the project should yield a Revenue of If^OOO 
per annum, at 5 per aero, or /0^por cent} 11 profit on the cost, estimated 
approximately at Rs. 1 ^ 0,000 

(See Note by the Consulting Engineer for Irrigation— Appendix IV.) 

19. On the Sukli River, a good site was found about 1 mile below 
Moriari for a Storage Reservoir (Site No. .3.) Tho Right bank is high and 
steep, the ground rising rapidly to GO ft. above the River bed, but the Left 
bank is a long slope of Rock on which the weir would be constructed. 

The site does not permit of Irrigation channels being constructed 
direct from the Dam, and it was first proposed to let the water down the 
River to Mnndaoru, a village 2.V miles below the site, where the River 
leaves the hills and where there is ail excellent natural Rock crossing for a 
weir. 

Unfortunately the land on the right hank is too high to be command- 
od at this point, and is also limited in area : and on the left there are 
several large Nullahs to cross, which prevent the idea of Irrigation on 
that bank, until Silnr is passed. 

From levels taken it has been found that if we let down the water it is 
proposed to store at the site selected below Morinri, to the existing weir nt 
Karjano, near Silor, some G miles below, we can take a canal from here on 
the left bank, to run along by the villages of Naigauu, Dolarn, Khera, and 
Kishanpura (See Index Map), and can command quite 9 square miles of 
land. 

Time has not allowed this project to be worked out in detail, but it i s 
recorded here so that it may not bo lost sight of. 

(See Note by the Consulting Engineer for Irrigation— Appendix V.) 

20. In the Northern half of tho State tho system to be followed is 
much the same, only the line between the hill and plain portion is not so 
defined and continuous. 

Continuing from the South west, the first River to deal with is the 

Me). 

A site for a Storage Reservoir has been found near Gudha (Site No. 4.) 

Tho Dam would start on f lie left hank, from tho Hill by Thola village 

. ** O j 

crossing the River where it isS/w.ft. wide and where there is a good Rock 
crossing, — which extends for some distance down the River — and pass on tho 
Right bank to the hill, to the East of which is the villngo of Turkcri. The 
weir would ho in tho Rocky ridge connecting this hill with tho Gudha hill. 


Sukli River 
Site at 
Moriarl. 


Gudim Pro- 
ject on Me] 
River. 
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Bundl-kn- 
Gotrn Protect 
on Bajaen 
River. 


They are about 1200 ft. apart. The River has here a catchment area of 
290 square miles, all hills, so that we can safely calculate on 15 per cent, of 
the average rainfall being stored in normal years, or 3300m. eft. 

The land to be irrigated is that lying between the Right bank of the 
Mej and the Bhukea Nullah and the Irrigation canal can be extended down 
the watershed between these for a distance of about 15 miles to their junc- 
tion by Olaspura village a mile East of Dablana? ■ At the maximum, not 
mord-than 15 square miles will be irrigated. As the land is mostly “mal/ 
and as there are a number of wells existing near the villages passed, perhaps 
not half this* area will take water. * 1 •' 

At any rate if we make our tank with a capacity of 1000m. oft. 
sufficient to irrigate 10,000, Acrcs,we shall have enough and to spare. For 
this the weir level will haw above bed of River, and the crest 

of Dam will be 10 ft. above this again. 

The earth is unsuitable for Dam construction, being a mixture of gravel 
and light soil, so a core wall will be required for the whole length of the 
Dam, which will be 1-j- miles long. 

Tlie weir will be 1120 rft. and will pass the maximum discharge on the 
catchment with a depth of 6 ft. 

The Project will be an expensive one, but if 1 0,000 Acres are irrigated, 
a yearly Revenue of Rs. 50,000 should be realized, which allows a profit of 
10 per cent, even if the cost reaches Rs. 5,00,000. 

Surveys are in progress and the project will be worked out in detail. 

21 . The next large River to be dealt with is the Bajaen. This Rivei 
rises in Mewar just beyond the N. W. border of Bundi, and flows for 13 
miles in a N. E. direction through the 3undi State, when it becomes for 2l 
miles the border dividing Bundi and Jaipur, and then for 3-£- miles passes 
into Jaipur, re-entering Bundi just above the village of Bundi-ka-Gotrn. 
A mile below its re-entry into the Bundi State, the river flows between a 
liigb hill on the Right bank and a ridge of low hills on the Left, and by 
closing this gap a large Storage Reservoir could be formed (Site No. 5.) 

The project was suggested to the Irrigation Commission as worth 
further Investigation, and Surveys were prepared, and it was originally 
proposed to make the weir level 4 7 ft. above the River bed, which would 
give a capacity of G80m. eft. This allows for just over 10 per cent, of the 
average rainfall on the hilly catchment Area of 134 square miles being 
stored. Jaipur, however, object to the weir level being made higher than 
40 ft. above the Riverbed, as some 1300 biglias of well land, with about 50 
wells in that State would be submerged ; and say that they are prepai’ed 
to make use of the water which passes tln-ough the 50 square miles of catch- 
ment of the Bajaen in the J aipur State, by the construction of various 
small tanks on the tributaries. 

Even with tlie weir at this level, some GOO Biglias of Jaipur land will be 
submerged, but these are on the hanks of the Bajaen and are not at present 
cultivated^aud they have no objection to the construction of the tank, with 
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this reduced weir level, provided the Bundi State guarantee that cultivation 
from the water of tho Tank may be freely done by “Odis” within the Jaipur 
State by the J aipur Znmindars ; and that tho boundaries of tire 2 States 
remain unaltered. 

The capacity of the Tank will be now eft ; and the Dam will be 

78*0 ft. in length, with a masonry lace wall backed with earth, crest of Dam 
being 8 ft. above the weir, which will be on tho Right bank on the Rocky 
hill side. 

If Bundi construct the Tank they should give tho guarantee asked 
for by Jaipur on the condition that Jaipur too guarantees to make no 
obstruction to the free passage of water on the main channel of the Bajaen 
itself within the Jaipur State. 

22 . To avoid any chance of future dispute with Jaipur, another site Pipainas, 

was looked for on this River and found 4 miles lower down at Pipnlwasa BajaenRh 

(site No. 0). about 2 miles below Snrshod and Loaria, at which villages the 
Garjani and Jhonpri Nullahs join the Bajaen on tlxe Right and Left banks 
respectively. 

This site has the advantage of securing the additional catchment of 55 
square miles of these two largo tributaries ; slightly in excess of that with- 
in the Jaipur Slate, which they propose to intercept. It is proposed to take 
the Ram from the high ground west of Pipalwasa on the Right bank of the 
River to the mound on which that village formerly stood — since the Famine 
it is deserted — across the River where there is a good rock crossing, the 
rock extending away for 500 rft. on the Left bank, to a small hill, and from 
this on to tho high ridge south of Nawagaon village. 

The site is an excellent one, but it is found from levels taken that the 
weir level cannot he made more than above the River bed, and must 

then he made long enough to discharge the maximum Hood with a 5 ft. head, 
otherwise the rich village of Loaria and its lands will be submerged. Even 
with this level, the small village' of Nawagaon, with its land, will be 
submerged. 

The Dam will be about ft. long and will have a Cornwall through- 
out ; the weir, which will bo TJS"0 rft in length, will be partly on the Rocky 
sloping Left bank of the River itself, and partly at tho west end of the Dam 
beyond the Pipalwasa hill, where there is a rocky ridge. All the Irrigation 
will bo on the Left bank of the River, and starting at R. L. 210 tho Irriga- 
tion channel will be in cutting for one mile and will then pass down the 
water-shed between the Left bank of the Bajaen and tho Resindo Nullah, 
past the East of Ranipura and on towards Nimod, and can also bo taken 
across by Sawautgurh on to tho next water-shod, between Gujarlchcra and 
Banoro. — (See Index Map). 

This is nil beautiful laud, a large portion of which is lying uncultivated 
for want of water. About 9 square miles of land is commanded or 57G0 
Acres, of which perhaps 2500 Acres will take water, ^ ^ , 

As the tank at the weir level proposed will have a capacity above 
sluice level, it may later on, if all the land estimated is taken up, be worth 
while to carry out the Bundi-ka-Gotra Project as a Feeder supply to this. 
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Pal Balapura 
Project. 


Small 

Projects. 


The upper Tank would irrigate any land below requiring water belong- 
ing to the villages of Buiuli-ka-Gotra, Loaria and Sarshod, and as this is 
mostly irrigated already from wells, very little water would bo used in this 
way, and the rest of the water stored would be let down to the Pipnlwasa 
Storage Reservoir and used for Irrigation from that, as required. 

Tho Consulting Engineer has inspected both sites and approved of 
them and Surveys are being made and the combined project will be worked 
out in detail. 

(See Note by Consulting Engineer for Irrigation— Appendix VI.) 

23. West of the Bajaen the Dugnri Lake stores the water of the next 
big tributary of the Mcj, but beyond that again there is a good site for a 
Storage Reservoir, the Bam starting from the village of Pai on the West 
across to Balapura (deserted) on tho East (site No. 7). A number of 
Nullahs join above the site selected, and the tank will have a catchment of 
40 square miles, and 200m. eft. of water should be available for storage, 
allowing 10 per cent, of tho average Rainfall ns available. 

The basin is a good one, and consists of grass land, and no cultivated 
land will be submerged. 

The Dam will be 8800 ft. in length with a core wall starting at tho 
at the East end from the Balipura Hill on the left bank, whore the ground 
is rocky, to a point 2000 rft. beyond the Right bank of the Nullah : tho 
remainder being of earthwork ; and the weir, which will be 720 ft. long, 
and discharge the maximum flood with a 8 ft. head, will be on the rocky 
Ridge, North East of Balapura, and the water will spill over this on to the 
land below. 

The Irrigation channels will pass, one on to the West by Mann and Dodi 
to Kalamal, the other on to the East water-shed through the lands of 
Banjeri down to .Tugnuindn. These need not he made at once, but can be 
extended as Irrigation develops. 

The work will cost approximately Us. 83,000, and if all the land for 
which there is water— 1900 Acres — is taken up. it should yield an annual 
Revenue of Us. 9,500 or a profit of nearly l i-A per cent, on the outlay. 

This was one of the Projects suggested to the Irrigation Connnision as 
worth further investigation ; it has been inspected by the Consulting 
/ Engineer and was approved by him, and the Surveys are now completed 
and the plans and Estimate will be worked out in detail. 

(See Note by Consulting Engineer for Irrigation— Appendix VII.) 

24. In addition to tho “J large Projects noted on above, a number of 
smaller ones have been inspected and are recommended for execution. If 
the Durbar does not feel disposed to start them at once, sit any rate they 
would be useful as Relief works, should Famine occur again, and should not 
be lost sight of. 

They are all in the Northern portion of the State ; and three of them 
are close together near tho village of Dhaora, where the Nullahs leave the 
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hills ; and it is only proposed to do what has already been done at the 
next village, Bhawanipura, whore a very useful little tank was constructed 
30 years ago. 


25. The first site selected is bet\febvt Noth (deserted) village and 
Dhaora (Site No. 8). The Nullah has here a hilly catchment of 3 squire 
miles, and the Dam would start from the high ground on which Neth 
us^d to stand, across to a hillock on the left bank of the Nullah, a 
distance of 2050 vft. where it would connect with an old Tank, the dam 
of which has been lying breached for years. The main earthen bund of the 
old Tank, 1300 ft. in length, runs eastward, connecting the hillock where the 
new Dam will end with the high ridge behind Dhaora. The old Dam would 
have to be repaired. The now Dam will lmvo a eorewall throughout, and 
there is rock close to the surface for foundations. The crest of the Dam 
will be 22 ft. above the Nullah bed, and 5 ft. above the weir which will be 
on the rocky-ridge by Noth, the over flow passing into a small Nullah and 
thence back to the Main Nullah. The Tank will have a capacity of 
G8m. eft., which allows for a little over 15 per cent, of the average Rainfall 
on the catcju limit being stored. d ZfjtfTro . St 6 oo / 

_ jfThcrc is plenty of good land below, and the water from this TankVana 
the other two proposed west of Dhaora, can bo used for Irrigation down 
to Dablana, 3 miles away, if necessary. 


Ncth ProJ< 

l 

t 

\ 

\ 


26. The next site is where the small Nullah close to and East of SUcs^fo 
Dhaora passes through the hills (Site No. 9). The catchment is £ square Dhaora 
miles only, nyd the Dam will b.e I 500 ft. long, with a core wall and front and 

rear slopes of earth, the top j \ J ft. above the Nullah bed, and 5 ft. above 
the weir which will be on (he west near Dhaora. The Tank will have a 
capacity of meft., viz., 00 per cent, of rainfall on the catchment, and 
j£0- Acres could be irrigated, yielding an Annual Revenue of Rs. 750 at 
Rs. 5 per acre or jjer cent, on the approximate estimated cost 12} 13500 

27. Continuing East towards Bhawanipura, there is one more 
Nullah of which no use is made at present (Site No. 10.) 

The Dam will be 3(IC0ft in length connecting the low ridges through 
which the Nullah ilows, and 24 ft. above the Nullah bed. A eorewall will 
be necessaiy, with front and rear slopes of earth. The weir will he on 
the rocky ridge on the left bank, and tSfft above the Npllah, at which level t> 
the Tank would have a capacity ofji&n. eft. orjTopor cent, of rainfall 
on the 5j s. miles of catchment. It will cost approximately 
construct am ljfcild yield a Revenue of Rs. 1900 at Rs. 5 per acre, (fe 

0u hufUr i/b6 titA, Owt , • } 

*28. Further East again, close to the East end of the proposed Pipal- site for^T 
wasa Dam on the Bajuen, is the village of Takro. 

Below the village is an old breached bund, and the village complains of 
great scarceity of water in the wells. 

Instead of repairing the old Dam, there is, I think, a better site (Site 
No. 11) just above the village, the Dam passing straight from the high 
ground on which the village stands across to the low hill on the E. of the 
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Sites for 
Tanks at 
Gamcra. 


Site at 
Samcdl. 


Nullahs 
(lowing 
across N. Ej 
border. 


Sites at 
Khajurla, 
Khajurl, 
Bans oil, and 
Tank at 
Dehl. 


Nullali. With a Dam here, only about 5 wells would be submerged, instead 
instead of 12 at the original site, and the land in the bed of the old tank 
would also be commanded. 


The Dam would be aboutjj50 ft. long, of earthwork with corewall, top 
20ft. above Nullah bed, and 5 ft. above the weir, which would bo built 
across a gap 200 ft. in length in the ridge extending from Tokra village at ( 
right angles to the line of Dam. Tho Tank would have a capacity of-}3 
m. eft. or 2 J0r cent, of rainfall on ^square miles of catchment. , 


The approximate cost is Rsl|5fttfmd an annual Revenue of Rs. 6iS 
should bo realized or cent’ profit. 

29. The above four projects will be surveyed and Estimates and plans 
worked out in detail, but the following sites were also selected, and as time 
did not permit of their being surveyed they are brought to the notice of the 
Durbar as worth investigation, and execution. 


(a) At Gamcra on tho N. E. corner of the State, three Nullahs 
unite, one from Arnea, the second from Shandila, and a 
• smnlKone from Manpura (Sites Nos. 12 and 13). 

The village is surrounded bv fields irrigated bv wells, but there is 
plenty of land above lying idle, and if the first two Nullahs wore dammed 
about a mile above the village this land and the beds of the Tanks them- 
selves could all bo cultivated, and the wells below would be benefited. 
There are 2 small tanks close to the village and the Manpura Nullah flows 
between them. These should be connected, and the water of the Manpura 
Nullah thus stored. v - \ 


The land is all “null” lying on the top of mooratn, and the latter is found 
in all the Nullah beds, a corowall would therefore be necessary in all the 
Dams constructed. 

. a 

(h ) At Samedi the Nullah should be stopped above the village 
(Site No. 14) and all tho land would come under cultiva- 
tion and the land below be irrigated and wells improved. 

The soil here is similar to that at .Gain era. 

i r 

30. On tho East border between Samedi and ICarwan there are 4 
Nullahs which flow in an Eastern direction into the Alligurh Purgunnah 
of the the Took State. 

With these nothing appeared possible, except the construction of weirs 
to hold up water near the villages, ns the land by the first three is principal- 
ly rocky and unculturable, until near Knrwan, where tho rich “nthl”.soil begins 
again, and continues all along to the west, parallel to tho central range of’ 
Hills. This mal is a few feet in depth, lying on tho top of mooram and 
gravel, and by the Nullahs the land gets broken and cut away and nothing 
but the mooram strata is visible. On the “ mal ” itself large areas of wheat 
and barley arc grown without irrigation. 

31. Turning westward from KLliarwan there is one main Nullah 
running parallel to the central range of hills, which eventually joins the 
Mej on the left bank just as it enters these hills by Gudha. 



This Nullah is joined b) r a number of tributaries on the North, on each 
of which sites were selected for possible Irrigation tanks. 

(a) At Khajuria (Site No. 15V a small tank could be formed 
above the village whiclreomplained of scarcity of water 
in their wells. 

(1>) At Kliajuri (Site No. 16) there is a very good site below the 
village. The Dam would start on the right bank below 
the temple of Brahma, cross the Nullah, and circling 
round all the broken ground would end by a clump of 
trees on the left bank. The catchment Area is 15 S. 
miles. Between the village and the site the land all 
round the Nullah is broken up and at present uncultur- 
ablo ; by forming the Dam as proposed, the bed would 
all silt up, and as the water receded would be cultivat- 
ed ; and the land belonging to Kliajuri on the left bank, 
and Sen on the right would be commanded. 

(c) Again at Bansoli, above tlio village, where three Nullahs meet^ 
(Site No. 1 7) a Dam should be formed to store the water 
and irrigate the laud below. There is a catchment Area 
of 17 S. miles. The Dam would start at the Temple of 
Mahadoo on the loft bank, cross the Nullah and pass 
by the well of Alii Bux, Mina, on to some high ground 
on the right. 

(cl) Finally, at Dchi, a Dam was constructed about 20 yoars ago 
above the village, on which I was told Rs. 50,000 had 
been spent. (Site No. 18). 

There is a thick facowall for about 1 000 ft. in length in the 
centro, with buttresses ; and steps for a Ghat were com- 
menced ; the remainder of the Dam, the total length of 
which is about 3000 ft., is of earthworh ; it has breached 
2 or 3 times, and is now lying breached in 3 places, two 
on the cast of tho face wall and one at the west ond. 

The earth is unsuitable for an earthen Dam as it consists of black soil, 
until slate shale, and a corewall throughout should have originally been 
constructed. If money had not boon wasted on useless masonry in the 
centre, a corowall for tho whole length could probably havo been construct- 
ed for the amount already spent. 

The Dam should ho repaired without delay, ns there is plenty of land 
below for cultivation, and tho bed itself is cultivated as tho water recedes. 

32. This completes tho Investigation. Seven large projects are 
proposed, and 10 smaller ones, and when thoy are carried out the greater 
portion of the culturablo land will he commanded. ' 

Irrigation has so far not boon developed and there aro great possibilities. 
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At present an enormous volume of water parses away each yeai/ un- 
used, and this water is money lost to the State. 


Ajmer, April, 1904 . 


F. St.-G. MANNERS-SMITH, 

Su I'KitiXTKxm.NG Exgixeeb, 
Protective Irrigation IFor&y, Rajputana. 



Note by the Consulting Engineer for Irrigation in Rajputana. 


1. The Superintending Engineer, Mr. Manners Smith, has submitted 
a Report- on Irrigation in the Bundi State which is very interesting and 
contains much useful information. It shews the interest he takes in the 
subject and the thorough way in which he carries out his investigation. 

The places are clearly indicated on the Topographical map which gives a 
good idea of the country wo have to deal with. It consists of high and rocky 
.ground at the west, the highest part of the State, from which direction all 
the rivers come ; and they How, in both the North .and South portion of the 
State, generally in an Easterly direction, but towards, not away from, the 
central range of hills which divides the State. 

The State is admirably suited for irrigation and the greater part of the 
culturablo land can be commanded, and as the Superintending Engineer 
remarks “ looking ahead when in a few years Bundi will be connected with 
Bomba}*, Karachi, and Delhi, there would appear to be a great future 
for the State, with its lnrgo wheat and cotton producing area, if the water 
which at present runs to waste is stored and made use of for its beneiit.” 

2. The problem of how to deal with -w44b»such a country is an interest- 
ing one. In the Southern half of the Stale the plan is “ to find sites for 
damming the rivers at the edge of the high sand-stone plateau while they 
are under control, where the catchment is suitablo for a large percentage of 
run oft', and where the rich culturable land of the plains below is com- 
manded.” 

In the northern half of the State, to look out for sites where there is 
a good catchment area, with good land below, where the water can be used. 

It is of no use to take even a good site high up, if thero is no good 
catchment, nor a good site low down, where there is no land to take the 
water. 

An inspection of the map will shew that the Superintending Engineer 
has rightly adopted this course. On the Southern half of the State the storage 
reservoirs are high up, near the plateau on the west ; on the Northern half, 
the sites are more or less central. 

3. The sites inspected by the Consulting Engineer were : — 

(1) The Klmtkar gorge. 

(2) K. Chambal. 

(3) Burda Storage Project. 

(4) Haripura Storage Project. 

(5) Moriari. Storage Project. 

(G) Pipalwasn Storage Project. 

(7) Bundi-ka-Gotra Storage Project. 

(8) Pai Bnlapura Storage Project. 

His remarks on each will be found in the appendix. 
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The description of these places is given so fully by the. Superintend- 
ing Engineer that tho Consulting Engineer has merely recorded his opinion. 

It must be remembered the time has been short, and as many of these 
places are difficult to reach the work done speaks for itself. 

4. Irrigation lias not been developed in the Bundi State, and though 
fortunately Famines seldom occur, yet during the recentffhmine the State 
lost about 42 per cent, of its population, and there is an immense quantity 
of water which every year goes to waste. 

Wherever water has been stored judiciously the benefits are apparent: 
for instance at Dugari, Hindoli, Bhowanipurn. 

Scanty population will no doubt limit irrigation, but in time this ought 
to improve; and to provide water is the best way to secure this result. 

The Superintending Engineer’s proposnl, as explained in his Report 
(para 22), to enrry out the Bundi-ka-Gotra Project ns a feeder to a dam at 
Pipnlwnsa below it, seems an excellent idea. 

5. Before carring out any of the Projects suggested, it will be advis- 
able to ascertain the opinions of the Revenue Officials. This will be a safe 
measure and ensure co-operation — there has not been time for us to do 
this vet, nor to prepare all the Projects in detail. 

We can but suggest to tlie Durbar what appears desirable. — If there is 
a real desire to take up Irrigation it will be easy now to do so — and these 
investigations and notes ought to prove of the greatest help. We have had 
to hunt for the places ; now, they are all indicated, and so time and money 
will be saved. 

G. The projects which have been suggested should not be lost sight of. 
The remarks of the Superintending Engineer in his para 24 are sound. 

7. Another feature in the Bundi State is the submerged weir. There 
are many, built across rivers to hold up a few feet of water. In the rains 
the Hoods pass over and afterwnrds the water which is stored is raised to 
irrigate lands on both bunks and by percolation benefits the adjacent wells 
and springs below — See the Superintending Engineer’s para 10. As he rightly 
observes this system might be extended with advantage all over the State. 

The effect of water stored thus in such a country is wonderful, 

8. I he question is, do tho Durbar really wish to have an 3 ’ of these 
Projects carried out ? It is no use to take up Irrigation in a half hearted 
sort of way. 

If there is a real wish, but financial difficulties prevent anything being 
done, then no doubt the Political Department will suggest something to 
help the State and overcome these difficulties. 

As Engineer Officers we have done so far all we could; whether any 
good results will follow remains to be seen. 



19 


9. In any case, if it lias not been already done, it would be a good 
plan to have all those Projects properly drawn out and placed on record and 
indicated at site by permanent bench marks. 

10. I cannot conclude this note without acknowledging the courtesy 
and help we have received from the Bundi Durbar while carrying out these 
investigations. 

S. S. JACOB, Colonel, 
Consulting Engineer for Irrigation in Itajputana. 
« 

Jaipur, April, 1904. 
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APPENDIX I. 


Khatkar Gorge. 


The river here has a drainago area of about 800 square miles. The site 
has the following drawbacks : — 

(1) There is rock on each side but none is visible in the bed, which 

no‘ doubt exists but must bo deep, as there is a deep pool 
of water here. 

(2) There is no good basin for Storage. 

(3) There is a quantity of drift sand in the river banks and higher 

• • up, which would cause a great deal of silt to deposit in 

the reservoir. 

(4) There is no suitable place lor an escape. 

(5) The bed of the river is some 30 ft. or more below the general 

level of the ground and it would be difficult to gain the 
surface for Irrigation, and the ground is moreover much 
intersected with ravines. 

(G) There is not enough land below to irrigate or to make it 
advisable to incur such a heavy outlay as a dam would 
cost here, even if the site had been otherwise favorable. 

I therefore agree with the Superintending Engineer that it is not ad- 
visable to go to the expense and trouble of preparing plans and Estimate. 
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APPENDIX II. 


The River Chambal— The Gamaeh Project. 


On the 14th February 1904, I went to Gnouri, a village about 6 miles 
below Kotah on the River Chambal, to see the site whore it was suggested 
a weir might possibly bo put to take the water ofl on the left bank, near 
the village of Gamaeh, to irrigato land in the Bundi State between the 
Chambal and the River Mej. 

To start a canal in 52 ft. cutting with tlio prospect of not coining out 
on the surface for 2G miles seems to mo prohibitive, nor do I approve 
of starting at a higher level even if it was possible to take a supply cut away 
from the river, for the cost would still be great and I doubt if it would pay. 

I am not sure if the necessity exists for taking water at all from the 
Chambal, for the irrigation of this tract, of country. It is possible that the 
Storage Reservoirs which are suggested on the high land further west may 
be sufficient for many years to come to meet, all the requirements in this 
direction ; the rainfall on these rocky hills if it can be stored may be ample ; 
and until the necessity of storing more water than is available arises, I do not 
think it would be adviable to take up such an expensive project ns any canal 
from the Chambal here, would be. 
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APPENDIX III. 


Burda Project on the Tai River. 


Rode to Burda, a J agir village, reached camp midday, after inspecting 
site of proposed Storage Resevoir about 1 mile North of Burda. 

There is a long pool of water in the bed of this Nullah where it passes 
the village — the banks are lined with trees, and cultivation is carried on by 
means of wells on the edge of the river. 

The site proposed for the bund is where the river passes through a low 
range of sand stone hills; 7 tributaries forming 2 main Nullahs unite just 
above the point and the drainage of 124 square miles all passes through the 
low range. The catchment area is rocky waste land, excepting close to the 
villages of Burda; Atias (hamlet,) and Moriari. Burda is the only important 
village. The basin for storage is magnificent. At the site of the proposed 
bund there is good hard rock in the bed all the way across, and at the 
sides. There is any amount of good stone at hand for a masonry dam. Al- 
together it is an ideal site for a storage reservoir. 

The only drawback is the amount of cultivated land which will be sub- 
merged round the village of Burda : but if the Bundi Durbar will compen- 
sate the Jagirdar by giving him an equally good Jagir elsewhere, or in some 
other way, this difficulty may no doubt be got over. 

I approve of Mr. Manners Smith's proposal to put the bund about 150 
ft. higher up than originally fixed, as there is better rock here, and some 
saving in height, although the length may be a little longer; but as this 
will afford a little longer escape it will be an advantage. 

It only remains to check the surveys which have been already made ; 
to ascertain the correct line for the canal, and the area commanded and the 
quantity of water stored ; to revise the plans for the masonry dam and out 
lets ; to ascertain approximately the cultivated area which will be submerged, 
and compensation for any wells and property which will be under water; and 
to prepare the Estimate. 

I consider this to be one of the most promising sites for a storage re- 
servoir that could be found. 



APPENDIX IV. 


Haripura Project. 


We went across the west portion of the catchment of the Burda Reser- 
voir Project, passing the village of Kalianpurn, where we entered the 
catchment of the next Nullah. The drainage from this place unites with a 
large Nullah which passes the village of Laen and unites with it just below 
the vilage of Bet in. 

A few hundred feet below this point, on a lino passing from the village 
of Kisanpurn,— a small village on the right, and Haripura on the left (west) 
bank, the ground is high on both sides and it appears a good place to put 
an earthen bund across the Nullah. There is any amount of good earth, the 
drainage of about 50 square miles would be intercepted here. The 
storage basin is very largo and apparently nearly all waste, rocky ground. 

The only points to lie ascertained are whether a suitable place can be 
secured for an escape at ono or either end of the proposed bund line, on rock, 
either on the natural surface or in some Nullnh bed : and what height the 
bund can be made ? what can he irrigated ? and how it can be best made to 
reach that land? The Superintending Engineer has ordered surveys to he 
prepared and when these are ready it will he possible to give a definite 
opinion. 

All that can be said at present, is that it seems to be a promising project 
and well worth further investigation. 

In the evening inspected an old masonry submerged weir about mile 
below the village of Namano about 300 ft. long, 10 ft. high, and 10 ft. thick, 
on rock. It holds up a fine pool of water below the village and extends 
back for nearly a mile. The banks are shaded with fine trees which present 
a very pleasing sight. It is more like a river in Kashmir — the water is 
used from wells on the river hank for cultivation of the ground near. It 
is a good example of a submerged weir. 

Sinco the above was written the information furnished by the Superin- 
tending Engineer shows that there are great possibilities here, and I havo 
no hesitation in recommending this Project. 
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APPENDIX V. 


Moriari Storage Project. 


W c then entered another catchment, and passed 2 or 3 deserted villages 
such as Motipura and Moriari. The latter is said to have had 100 houses ; 
only 10 families now remain near it — the village is deserted. 

Two Nullahs from the South unite below Moriari, and about £- mile lower 
down is a good Site for making the dam of a Storage reservoir. 

Drainage of about 1 10 sqr. Miles would bo intercepted here, the right 
hanks are about 60 to 70 ft. high, of hard soil — the left side is a shcerino- 
bank of hard rock which extends from across the bed of the Stream to the 
rocky hill on the west. The left bank is well adapted for a natural escape, 
at any desired height. Stone is plentiful. 

Kunker can be had for lime not far away and fuel is obtainable close by. 

The difficulty will be to lead the water away to suitable ground for 
Irrigation — as the country is cut up with deep ravines for some miles. 

There is a good ledge of rock across the Nullah about 3 miles lower 
down, between the villages of Mandaori on the right hank and Gnrnaro on 
the left or west hank. If suitable land can bo Commanded by a Canal 
taking off from this or any similar place then it will be advisable to have 
surveys made and the data approximately obtained, showing what height of 
dain it will be advisable to make ? 

As far ns the site is concerned for a dam, it appears to be a good one ; 
and until further data are obtained it is impossible to say more at present. 

In the evening, hearing there was an old native weir in the river about 
a mile South of Selor at Karjnuo, I rode out to see it. 

There are two — the upper has been out Hanked and is apparently now 
of no use, hut water is held up by another old masonry weir about 1-1- 
miles lower down. It is about 350 ft. long, 12 ft. high, and 10 ft. thick, 
founded on rock over which the Hoods pass. It appears to have been out- 
flanked at the South end more than once and to have been repaired more 
than once. A good deal of cultivation is done on each side of the Nullah 
by the open wells at the river hanks which arc here about 20 ft. or more in 
height. Tim river is about 150 ft. wide. 

This is another instance of the benefit derived from a submerged weir. 
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APPENDIX VI. 


Pipalwasa Project and Bundi-ka-Gotra Project. 


We found a probable she for a largo storage reservoir on a line from 
some high ground south of Nawagaon to Pipalwasa. The latter is a collec- 
tion of deserted huts on rising ground and apparently would form the west- 
ward end of the proposed bund, which would be probably 1} miles long. 

The line crosses the Bnjaen Nullah after it has been joined by two other 
Nullahs, one from the west called the Garjani the other from the North 
which may be called the Jhonpuri Nullah. 

There is a capital rock crossing in the bed of the Nullah and the rock 
crops out on the left or east side and at other plnccs. There is good earth 
along other parts of the line for an earthen bund, and apparently un- 
limited good land beyond which could he irrigated. The basin for storage 
appears large and good. 

The drainage area at this point will be about 180 square miles, much of 
which is hard rocky ground. 

If the small bunds proposed by Mr. Stothered, the Superintending 
Engineer of Jaipur, to be made near Gotra are carried out at any time they 
would cut oft about 50 Miles — there would still remain the drainnge of 130 
miles available for storage. There is however the fear that a good deal of 
culti\ated land may ho submerged if the Pam is to be of any height. 
This remains to be seen. 


We then inspected the site originally proposed about half* a mile above 
Bundi-ka-Gotra, where the river passes through a low range of rocky ground. 
The original H.W.L. was taken as R.L. 147, about 47 ft. above the bed 
of the river. Objection was raised against this H.W.L. as submerging 
fields and wells belonging to Jaipur, and it was suggested the H.W.L. 

should he reduced to R.L. 140. The surveys for this project are partly 
completed. J J 


There may be some difficulty in getting a canal away from this site, 
especial ly on the west or right bank, as the ground is rocky for some dis- 
tance-hut until the project is completed it is impossible to say The 
drainage area here is about 130 square miles which may some day be cut 
oft by the works proposed by Jaipur. 

1 Th ® grountl Iiere JS rocky— earth is scarce and a masonry bund, or a 
bund wfth a masonry face wall, would be necessary. Hock is not visible in 

the Nullah crossing, through no doubt it will bo found not far below the 
surface. 


Of the 2 Sites on this Nullah, as far as I have 
the Pipalwasa Site, because 


seen at present, I prefer 
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(a) The drainage area is 50 miles larger. 

(b) There is better crossing, all solid rock, across the Nullah at 

the site proposed. 

• (c) There is plenty of good earth here. 

(d) The work would be better adapted as a relief work. 

(«) Thc ' vnlcr couId be *cd off with less difficulty for irrigation. 

(/) It could be raised at any time if necessary without any inter- 
ference with land in the Jaipur State. 

Until Surveys have been prepared, it is impossible to speak with 
jertninty. 

I would suggest both these projects being prepared and when all the 
lata arc available it will be easier to decide which is the best site or whether 
t will be advisable to combine ami make both. 
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APPENDIX VII. 

f 

Pai Balapura Projeet. 


Inspected the site of the proposed Storage Tank. Balapura is a mound 
with a few trees on it. Scarcely any trace of a village remains. Rock is 
near the surface at the mound and on both sides East and West of it; rock- 
is also met with in the Nullah it is proposed to bund. The soil everywhere 
is good dhamni, a corewall would only be necessary across the Nullah and^ 
where rock crops up, or is near the surface. The basin for storage is 
very large and good. The escape might be on either side East and West of 
the Balapura mound, over the natural rocky surface, or where very little 
masonry will be required. There is good land below. 

The margin of the lake ought to afford a large area for cultivation as- 
the water recedes. This would be well adapted as a Famine Relief wort 
The line for the bund in the plan originally prepared was taken higher up.'. 
The line proposed now takes in another Nullah which will add a little to 
the catchment and provides a much larger storage basin. 

jl recommend plans and Estimates being prepared as soon as possible. 




